The heat pump technology is paid more and more attention in building energy saving. By analyzing the principle and characteristics of air source heat pump, ground source heat pump and water source heat pump, this paper points out the problem of developing heat pump technology in China at present and its future prospects.
Heat pump (refrigerator) is the device which is done by doing the heat from the low temperature medium to the high temperature medium. Heat pump and chiller working principle and process is exactly the same, both of which are reverse circulation of the heat engine work process from the thermodynamic point of view. The difference between the heat pump and the refrigerator in the name only reflects the difference in the purpose of the application: if the device to get high temperature heat as the main purpose is generally referred to as heat pump, otherwise known as the refrigerator.
Main Features.
Building air conditioning system should generally meet two opposite requirements that are winter heating and summer cooling. Conventional air conditioning systems often require cooling source (chiller) and heat source (boiler) separately. Coal-fired boilers are the main air pollution sources, and small and medium-sized coal-fired boilers have been phased out in the city; although fuel and natural gas boilers reduce atmospheric pollution, emissions of greenhouse gases (carbon dioxide) still cause environmental problems and the operating costs are high. Building air conditioning systems must have a cold source (refrigerator). If it is allowed to run in heat pump mode during the winter, the boiler and boiler room can be saved. Moreover, only electricity, this clean energy, is used throughout the whole year. So, it not only saves a lot Initial investment, but also completely solves the problem of air pollution. In addition, the use of heat pump air conditioning system can also satisfy the supply of hot water, consuming no additional energy especially in the cooling (air conditioning) conditions using refrigeration waste heat heating hot water. _________________________________________ Air source heat pump hot water unit is a new type device, which can replace the hot water boiler hot water. Compared with the traditional solar energy, air source heat pump hot water unit can not only absorb the heat in the air but also solar energy. It is a new water heater which perfectly combines the advantages of electric water heaters and solar water heaters. The product treats refrigerant as the medium, preparing heat through the refrigerant state, the temperature changes and compression of the compressor. It transfers the heat to the water through the heat transfer device, making the water temperature rise. The water rising in temperature is sent into the user's radiator for heating or directly for the supply of sanitary hot water through the water circulation system.
Air source heat pump hot water unit technology based on the inverse Carnot cycle principle is established as a kind of energy saving and environmental heating technology. Air source heat pump hot water unit system obtain low-temperature heat source through natural energy (air heat storage), which becomes a high-temperature heat source after the integration of high-temperature heat source by the heat pump system. And it is used to produce hot water or heating. The whole system is more efficient than the electric water heater (boiler), fuel, gas hot water unit to a great extent.
Air source heat pump hot water unit consists of compressor, condenser, evaporator and expansion valve and other components. It uses the inverse Carnot cycle principle, making the working fluid phase change (gaseous -liquid -gaseous) through the compressor work. In this reciprocating cycle phase change process, the evaporator absorbs heat and the condenser (Heat exchanger) constantly releases heat from the environment, making cold water gradually warm up. The produced hot water is output to the user's terminal through the circulation device of the hot water pipe network.
Water Source Heat Pump.
Groundwater source heat pump air conditioning technology is also known as "ground temperature air conditioning". It extracts the groundwater in the heat pump to release heat and then back to the groundwater layer. It can be attributed to an open ground source heat pump on the source of heat. The promotion of this technology has significant benefits in energy saving and protection of the atmospheric environment, playing a positive role in promoting the application of heat pump technology in air conditioning. However, this "groundwater source heat pump" technology also has obvious congenital defects. First of all, this method of extracting groundwater requires a rich groundwater as a prerequisite, if the groundwater level is low, the pump power consumption will greatly reduce the efficiency of the system. In addition, although theoretically extracted groundwater will be recycled to the groundwater layer, in many geological conditions, the speed of irrigation is much lower than the speed of pumping, resulting in the loss of groundwater resources. Even if you can extract all the groundwater recharge, how to ensure that the groundwater is not contaminated is also a difficult task. Water resources are the scarcest and most precious resources at present. Any waste or pollution of water resources is absolutely not allowed. Therefore, a large area to promote this technology should take a cautious attitude.
VARIOUS TYPES OF HEAT PUMP CHARACTERISTICS Ground Source Heat Pump.
A multi-purpose machine, widely used: Ground source heat pump system can be heating and cooling, and it also can provide domestic hot water. A system can replace the original boiler plus air conditioning two sets of devices or systems, especially for buildings that have both heating and cooling requirements. Ground source heat pump has obvious advantages. It not only saves a lot of energy, but also can meet the heating, cooling and the life of water requirements, reducing the initial investment in equipment. Ground source heat pump can be used in hotels, residential areas, apartments, factories, shopping malls, office buildings, schools and other buildings. Small ground source heat pump is more suitable for villa residential heating and air conditioning.
Simple Maintenance: Ground source heat pump system moving parts are less than the conventional system, thus reducing maintenance. Installed in the room and not exposed to wind and rain, the system from damage can be more reliable and have a longer life. It can be unattended and remotely managed and has no need to hire staff custody with the high degree of automatic control.
A little pollution: The percent of ground source heat pump pollutant emissions, compared with the air source heat pump, is equivalent to reduce the 38% or more. Compared with the electric heating, it is equivalent to more than 70% reduction, achieving the real energy-saving emission reduction and reducing energy waste and emissions.
Long life: The underground pipe of ground source heat pump is made of polyethylene and polypropylene plastic pipes. Its life expectancy can be up to 50 years, 35 years than ordinary air conditioning services.
Environmentally friendly and efficient: Ground source heat pump system energy comes from natural energy. It does not emit any waste gas, waste water and waste residue to the outside world, and is an ideal "green air conditioner", which is considered to be the most environmentally friendly and efficient heating and cooling system available currently. The system can be used in both cold and tropical regions.
Water Source Heat Pump.
Efficient energy: Water source heat pump is the most efficient refrigeration and heating system in the air conditioning system at present, which has the highest energy efficiency ratio (COP value). The theoretical calculation of COP value can reach 7, and the actual operation of it fluctuate from 4 to 6. The water temperature of the water source heat pump unit is 12~22 degrees centigrade in winter, and the water temperature is higher than the ambient air temperature. Therefore, the evaporation temperature of the heat pump cycle increases, and the energy efficiency ratio also improves. While the summer water temperature is 18 ~ 35 ℃, the water temperature is lower than the ambient air temperature. So, the cooling temperature of the cooling is reduced, making the cooling effect better than the air-cooled and cooling tower, thus improving the unit operating efficiency.
Renewable energy: Water source heat pump is the heating and air conditioning system for energy conversion, which makes use of solar energy resources of the Earth's water storage as the heat source and low-temperature water after the natural cooling of the natural water as a cold source. The water bodies that can be used include groundwater or rivers, parts of the earth's surface, rivers and lakes, and the oceans. The surface soil and water bodies are not only a huge solar collector, which collects 47% of the solar radiation energy, more than 500 times the energy used by the human body every year (underground water indirectly receives solar radiation energy through the soil) It is also a huge dynamic energy balance system, and the surface of the soil and the water body naturally maintain the relative balance of energy acceptance and divergence. This makes it possible to use near-infinite solar energy or land stored therein. So, Water source heat pump is a clean and renewable energy technology.
Water-saving and land-saving: Take surface water as a cold and heat source, release heat or absorb heat to it that will not be consumed or polluted; save the boiler room and ancillary coal field, Cooling towers and other facilities. The engine room area is much smaller than the conventional air conditioning system, which saves building space and is also conducive to the beauty of the building.
Remarkable environmental benefits When the water source heat pump unit is heating, the boiler room system such as coal, gas, fuel, etc. is omitted, and the combustion process is avoided, and the pollution of smoke exhaust, pollution discharge and the like are avoided; When cooling, the cooling tower is omitted in order to avoid the noise of the cooling tower, mold contamination and water consumption. Therefore, the water source heat pump unit runs without producing any pollution, no combustion, no smoke, no waste, waste water, waste gas and soot and urban heat island effect. It is the ideal green product that is very friendly to the environment.
SUMMARY
As a new technology, the heat pump system complies with the trend of energy saving and emission reduction and the development of low carbon economy. It has developed rapidly in recent years in China. Although there are still many problems, with the continuous development and improvement of various technologies, it is believed that heat pump technology will have a broader prospect in the future.
